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(54) Tifle: REACTIVE MODIFIER 



= (54) SgHJ|0>«i*: Sf5ttai««l 

^ (57) Abstract: The reactive modifier of the invention consists of an acrylic polymer produced by copolymerizing (A) a monomer 
^ having a hydrolyzable silyl group, (B) methyl methacrylate, (C) butyl acrylate, and (D) an alkyl (meth)acrylate wherein the alkyl 
^ chain has 7 to 9 caibon atoms and having a number-average molecular weight of 5000 or above wherein the contents of the com- 

ponents (A), (B) ; (C) and (D) are 0.01 to 10 parts by weight, 5 to 95 parts by weight, 5 to 95 parts by weight, and 5 to 95 parts by 
00 weight respectively with the total content of the components (A), (B), (C) and (D) within the range of 50 to 100 parts by weight and 

the C/D weight ratio is 0.5 to 2.0. The raw materials used in the production of the modifier are inexpensive and easily handleable 
^ and the modifier is excellent in storage stability even when mixed with polymers. 
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WO 2004/096875 PCT/JP2004/00S516 

2 

C#fF^3] #|gflg6 3- 1 1 2 6 4 2#2t$ft 
MWXBU] #§S¥ 6-172631 

^mmm-mte. M^a^m^v ^gsr^rrs (^^) 7^y;^7;^;vx^ 

10 7 — 9 ©7/V^SI:tt5 ^) V A^kTjV^vsc^A^t:^^ 

15 £*t# &ft saw&a^* 5000 ^_h^P7K^tt^ y /vs-^-wt^ y /V*-^ 

fTCfe 9 % AfiJc^©^ JldS 0 . 0 1 ~ 1 0 B &,$t<D^m&& 5 ~ 9 5 S 

cii^tiaJ 5 ~ 9 5 mmt, Dj&fro^raa? 5-95 fi*g&-e;fc> 9 % 

A~D^^O#fh^5 o~l 0 0m*fl5-t?fet), ^oC/D©liM0. 5~2. 

0-efc5-££#mtl-5 o 

20 (a) myk&jsmi/ y ;vm$^ / ^-33 xxmi^mw^ v ^m^mxnm^ 

(B) ^fvK* 

(C) -f^AsT* V U*-h 

25 tuis (a) fc&*v<mn7k4m&^V/i'm&ttirz*:;'*r~X'hz 0 



WO 2004/096875 PCT/JP2004/005516 



y/^3E©f»«tt % — JKS; (1) : 

-S i (Rl 3 -a) X a (1) 

(5£f» x Ri 1-20 OT/^A'S. 6 ~ 2 0 OT V -/H, ^3?f 

^7~2 OOT^/V^^S^fc^ (R' ) 3 S iO-T^^5Ht;^;^P^ 

^assr^t-o --t?r' »^^i~2 o<Dimv>m.fcfcm&-vib*), shor 7 

V\ a tel. 2, */ttt3Sr^f-„ ) T?*^$^5„ 

h y * h *t/ss v /v-^s ac^vvs** b ^ y /v-s. h y 31 h ^->^> y /wjs % ^ f 

*»Wfc38tt« (D) ^T*feS^^7 — 9©T/V^/VS^i-5 T 
* y^T/V=3EVVcn;*-7V^*#:f3: N — (2) : 
CH 2 =C (R2) COOR3 (2) 

**-) -e**>$tbSo R 3 turn n-^^/v-jE. ^ry^f/n, n 
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*is;v^ «( y ; ~svm&mz.m^\\ —ib&z (2) 

(D) ^iLTlv^%i<, 2«£U:«: (D) jj^iLtfflv^%J:v\ 

#»Bite**rt5 (b) ^tfes^w^^yv-f, (O ^ftx-hzy?- 

^te&J^©*^^**** GPC&c^s^y ^ui^mm^^x 5, 
ooo~ioo, ooo©i)©^ &&v>©#&& % 

20 T^5^b0*U\ Ifc|j:5, 0 0 0~50, 0 0 0(Dh<D& £ U< . 

7, 000-30, 000(7) ©##k:#* uv\, ffi&mkWffl<D&5p&&**& 
5, 0 0 0 &TlHl54t#i2. S^^fWi^K, KJ&ttafcJC&l 

i frp*<DtiBfr&imk$'y ^m<Dm§k&Mmvfrf&%. ^mmt-r^tc^K-^mm 

(a) j$&x*hz>M7kftM®ii' y ^a^ftr* / -«P7k^m4 v y /^3£^a 

*fcl00, OOOSrjg&Sli^te. 3teA*i*<J5e9BiiJ»V^Jib<jS;5 
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*mw(ozij&m&mMte, (a) % (b) % co &£x$ (d) tf= 

5 ^CT^^/vPBM^SrAB^.T^ 5 0 ~ 1 5 0 o C(DR.foMMX?r^nZ>o JSjSJtt. 

io m^(oma^ ^hfht^M^(owm^^^K^^x0^^^^^x.^ o 

m*<vJ?m&$>Z>1)K Mill 

(1) m&^ffimffi&tjNTktm&i/}) ^m*^-rz>fc&m cmx.^ch 2 =c 

HS i (OCH 3 ) a] «N (B) N (C) &£Tf (D) }u»LT*l^t 

15 S2f*fe, 

(2) M^^fp^^J^S/Stt^tliS mr. zmt^?) &&~rz>4k&m 

T^P^m) (B) , (C) &£T$ (D) ttttT*l^$ 

20 i (och 3 ) sm&m-f&fc&m t^^xM^m^v^m^mx-r^ 
mm (i) <D&&xm^tbfr%fc&!®)<DMfcWb vxn, tct^-£^(D^m^ 

CH 2 = CHS i (CH 3 ) (OCH 3 ) 2 . CH 2 = CHS i (CH 3 ) C 1 2 , CH 
25 2 = CHS i (OCH 3 ) 3 . CH 2 = CHS i C 1 3> CH 2 =CHCOO (CH 2 ) 
2 S i (CH 3 ) (OCH 3 ) 2 . CH 2 =CHCOO (CH 2 ) 2 S i (OCH 3 ) 3% 
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CH 2 = CHCOO (CH 2 ) 2 S i (CH 3 ) C 1 2N CH 2 = CHCOO (CH 2 ) 
2 SiCl 3N CH 2 = C (CH 3 ) COO (CH 2 ) 2 Si (CH 3 ) (OCH 3 ) 2> 
CH 2 = C (CH 3 ) COO (CH 2 ) 2 S i (OCH 3 ) 3 . CH 2 = C (CH 3 ) C 

00 (CH 2 ) 3 S i (CH 3 ) (OCH 3 ) 2> CH 2 =C (CH 3 ) COO (CH 
5 2 ) 3 S i (OCH 3 ) 3 , CH 2 = C (CH 3 ) COO (CH 2 ) 2 S i (CH 3 ) C 

1 2N CH 2 = C (CH 3 ) COO (CH 2 ) a SiCl* a% CH 2 = CHCH 2 OC 
(O) -Ph-COO (CH 2 ) 3 S i (CH 3 ) (OCH 3 ) 2 . CH 2 = CHCH 2 

OC (O) -Ph-COO (CH 2 ) 3 S i (OCH 3 ) 3 . CH 2 = CHCH 2 OC 
(O) -Ph-COO (CH 2 ) 3 Si (CH 3 ) C 1 2% CH 2 = CHCH 2 OC 
10 (O) -Ph-COO (CH 2 ) 3 S i C 1 3 &m? bfoZo 1IU Phtt^77x 

&<D&faib^ CH 2 = CHS i (OCH 3 ) 3 . CH 2 = C (CH 3 ) COO (CH 
2 ) 3 S i (CH 3 ) (OCH 3 ) 2N CH 2 = C (CH 3 ) COO (CH 2 ) 3 S i 
(OCH 3 ) 3 W^UV\ 

nS^A, n;^K A&XXf-yfr/l'falbmitthfc. VUI Mm&& 

v ynyT 5 !/?^ * * ft if© e^fb^^^-efe § o 
(2) o^-efflVN^^^^s ZS&.fctFZ' S^Mi: UT«@^^S^m^ 

25 (H-Si) Srfctfsr b&XZZo zmtZ' mtfet Kni/y/HkSiS^j;t) 
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^LTFi. TV/i-TfV u—Y, TV >v* y b^fctf 5 - b&X*% 5 0 
10 1, 1 - 2, 2-^^^-7V^i/ndr^^^^^N^ 

TF-th, mzjiZ, —w& (3) T?**tb«aE^rf £>*l5 0 

- (-S i (R 3 2 _ c ) X 0 -0-) m -S i (R 4 3 _ b ) X b (3) 

7y-/Hx ^$C7~2 0<DT7/V"¥/^*7b«: (R' ) 3 S i O-T^&frS 
20 hy^KffV^n^S^U R 1 ^fd«R 2 ^2^e;±#^f 3B#, ^rtbbWtHI 
— T?feotfci<, M*oTV^%J;V\ ^-T?R / i«|cl~20©ltt©K 

Tfc£<. ^oTV^T^«tV\ bteO, 1 % 2, £fcte3£r, cteO, 1 N £fc 
25 f*2?r^:tT,^tt^i- 0 mil©-M (3) : 

-S i (R 3 2 _ c ) X c -0- (4) 
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(b + 2c) f£ l ~ 5 (D^ffl-x?fe 5 uv\ M7kftMm^7kM&&5i}fc& 

y 31^/1^^^ h ^ y b y ^ h ^ w y /^S, ^ ^^-f y/n^ 
20 -/v^-^y y^^j;t^ h y -r yr/n^-zw-^^i/y /v»>k&5«^k5l^ 

tel. I~5i^ftt5©mu\ m^#:i^4 J ^^tv6^n7k^'i4 
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fcft©^ 9 M fe^oTV't^iV^U 2 mSl±<Dim *> M Wot 

^^T^^^^«6t^ x -AS5£ (5) : 
-CH (CH 3 ) CH2-O- (5) 

is ^tix^xhx^K -tiB-^ (5) xmztizmymismmm&fctpfcs 0 

^(D^-^T/^uiyM^-i^(Dm^^S. (Mn) £ UTte, $f^'l£:i3 £tm 
<9WL\,^1r&<D&fa!b, ^/Vgl^nvh^77^- (GPC) ?£fc£5^y.X^- 
l^gl^fc&V^ 6, 0 0 0 — 6 0, 000Ot)©«t<^ 00 

20 o~5o, o o t>#*u<. ^fcmntc.£>^mmm%^i't2>&frz>. 

io, ooo~30, o o oxhz>z.k-z>mte&&v\,\ £fc N s*^^*^ 

ifc^tfH 1 *^^ (Mw/Mn) tt N 1. 6£lT<Dft^MftJnfim^ (Mw/M 

fcjsi. 4si-Fx$>z>z.t-z>mfcMizv\<\ z<D£5fc&?-mifrmm^3-*ri/T 
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t ft «9 . &m£4m&&7Flrtcib18-%. IA\ 
io /Wb-f-^o 

£ii:3o £©Y' WfBK^^5^*4fc-£-^i: ttii, y- 
15 /V') T^/^ntVl-b V * h*^^y^, y- (2-7^/xf;i/) 

/t^ f^^^ b >\ y-T^y^u MJx h ytj: if© £ 5 ft 

/b^nWf/^ I^i/v'^ftif©.}; p^^^/Mtt^^S ; y 
-VVl/Y^-l/zfxi^jVhVtY^i/^ls^ j3- (3, 4-^^=¥^v'^t2— ^ 

20 vaO b y p< h vft if© £ 5 ft^#3rs^9 MR ; tf— b y ^ h 

n J >VHr*c*/zfxi \?;v* <f->v*s* Y ^ Vv-^ vft if© J; 5 ft tf ^/VM^FI&fPS'a^r 
; y - 9 n n tVv bP^ b 7 ^ft if© £ 5 ft^lif JE^P^T^ 

25 tvi^ ^vv^y h ^y^v ytz if© £ 5 ft-r y */t^- h-^r^ ym ; ^ ^ws? 

f ^r^y=7 >\ h y ^ h drv'v'^ P< f/l-^x b driXv^ ^ft if ©^ 5 ft^^f 
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1 9 76 3 1^ #5§Bg6 1-2 1 5 6 2 2-5§\ #§§Bg6 1-2 1 5 6 2 3-5§\ # 
MBg 61-218632 # % #^Bg 4 6-272 50f, #^Hg 59-15336 
#HBH 50-1 49 7 9 7f, #PflBg 61-197631 -S\ 2-27 

6 8 2 1#, #||spl 0-2 7 3 5 1 2^m^l 0-3 6 4 9 9^- N 1 1 

-1 0 6 5 0 0^ 1-3 0 2 3 7 1 ^fc^fcil^&tufc^fc J; V) #5 

i/^^y aKy^w^^y ^nti/^jia-^ ^y-fe-y^ N 
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*KO. 0001-0. 0 3lt%l?fc5ii^t< % g)£ttO^6 0. 0 
0 1-0. 0 1 ZZb&£*>&$il,\,\ o. oooili%*itiiS 

>7A^ h^r^K N ti/!>Ax h^^K % -ferix^A^n/K^rixK^O-fe^^AT^^ 
^vvfb^ffco. 0 5~i. BMWnSifcWK.BStto^fc 

o. i-i. oii%t^5i^u^tu\ o. o 5 *M%*mvt±Rfm 

*^7 7 ^=!?Afl;^itUm 4WP1 1-1 0 6 5 0 0#^«|B*fc©^ 
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(^f/VT^y) *7>7^7 = !)7>'75/] ^7t=?Ax h^rv^K. T h 
5 A t e r t \>*c*S mtm^&tl&o 

JlN^7r^^^t Lttt, mm^l 0-3 64 9 9-%-&m£M<oih&%o&m 

iff hftZ> 0 mx-tt, l-tert-^f/V-2, 2, 2 - h y * (i?y Ifvl'T ^ 
/) 7fr*7 7^^, 1- (1, 1, 3, 3-rh7^^/W -2, 2, 2- 

hy* (vM^viyr^y) ^77^^ 1-^^-2, 2, 4, 4, 4-x^ 

10 ^=¥* (^f-^7^/) -2X5, 4^5-*7t^ C^X^Ti?^) N 1-t 
ert-7f;V-4, 4, 4 - b y * (vM^/KT^y) -2, 2-\?MhV * 
(^f/W7?y) *^7t7=y7>7^y]-2U, 4^5-*ft^ 
^77^^) . 1- (1, 1, 3, 3-7b7^f/>7f;V) -4, 4, 4- by 

* (^y^yvr^y) -2, 2-^[fy^ (^w^y) ^^7^-7-y 

15 7^7^]-2U, 4X5-*7t^ (*^77^^) > l-tert-7f 
/V-2, 2, 2-hy (l-t'ny^/P) tJn^^t^^. *fc»7-3i^^-5, 

5, 7, 1 l-rb77f-6X5-*^77^t°o[5, 

s^^^-i (6) -^>m$m^-v%z>o 

ib^~7 4l/Jr**s Wk&m b 11-302371 -5^#fBifc<7Mb 

20 &m&m-f bti&o m*.t£* by^ Chy* (^^75/) a^^^-y^ 

y7^7] tf^^^^iXK. by^. [by* (^xf;V7 5 7) ^^^4-7 = 
I^U, P=N^^-f6^^i x 1 0" 4 ~5 X 1 O-^/VX^Z^ktf 
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1x10 -'^su^m-eizmj&mm&ftft-eteft <, ttsxio- 1 ^ 

ff7^f;W^-f N 7^h7 ( 2 -^/W^V/V^*^— h) ft 

r/v-a^f Kffi ; T/i^ = !7A-f y;/ntrv*-K ^e-y s e c -/h^>7;v5 = 
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5 ^a = ;>^y7tf-;V7tf7 — K v^=r = »7A IfXTir^vKTi? K 
tf - b * i) V- ; 7 ^ VI, T^>i£, 4817^!)A 

io y ^m^^^T/v^-u^m^ ioo a*gpfc*t uto. i ~ i o mmMng. 

m^?^, ^bt^h, ^ra-o-b^-r k s^ss-^ mtm 

sVg&^jr**/zfn fc° 10 0 MitlS^^fU. 1 — 10 0 MtB^ffll? 

#^^tai N ^fcSMfc^*^ ^H-^*^A N *A^ N 
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ft f y ^s^r^^^u if i/yi^ i o o^ptc^f L5~2 o o nomrnxozm 
-rtitt&iti ^i&mmbZL% 0 •hhsAy^fih^mm^imm^x^.m i^xh 

5 *mw<Dmikms.&mfc&^x}^ -^mM^mn tmm vx&mirz tmtm 

/v:7^ w- Ffe^o|D§7^;vixxr;vl ; T^tf^i^^^VK a^Ifc>f 

io ^y =i— k ^:x^y *y t^y 
*t;vm ; y h y ^ y vs* h y ^-/k y ^-^j? =->v 

20 !J/ntft^«>/ntfvyi^i o oMtutJi^tu. o~.i o ommm&nm 

setc* i&Mio&CT, tfi«tt%Mi. «i£m^Ri. «#5swett9fc£3iu ^bgsjfc 
^^TO^is ^jg^tt^j. %&im. rs^*?^ 
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te/B"«. Hfc. ^KftMtIU ^p B n&£l#£K a^^ATO. SJ&9JBfc|-£k 

Y 9 9 1 0 : y — ^ ^ ^ P a ^c^u =f-?V*?* h *c ^ 

20 A- 17 4: y — ^ !/n^alf/V MM h^r^^^^ 
GK&0I1) 

mm^Kx^n^tb^^^m^i 0,00 0T^5^yt^nt°vy^ 
25 (-rftt>ib7m&m%tfv^— t/^v £#fc„ j^wr^©*^ 

S^WP^-TVW-y ^-©TKBtSKlStUTl. 2§3i©NaOMeO^ 
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5 t%©^yra/V-;vW 3 0 n 1 febn*. % 8fc#Ufc#£> x DMS (v^ h=¥ 

9. o g &t$>o< 9 ^^Tutdo 9 o*CT?2i*nii 

^^ntVylM^ito 1 H— NMR^-^f «t 9 N ftbtbltm&fcnjm^V 
10 fc^JJ -7-©|c¥Wt (Mn) fci$Jl 5, 0 0 0, Mw/Mnt4l. ltfco 

GPC J:5t¥Wi4 0 0 0<D^V^^u \?uis*JJr— ;V 

15 «jfti:bT7 p nbrU'^^-^K©S'&Srm\ GP Cfc X 9ftbti5&&1Qfr?"& 
^3 00 0 0T?fcS/K!;^-=3r^cifc ,, w^^— ^#/c„ #£>*Lfc*K y 
D fc e l^^;*— 1 0 0 0 g {C^- h P VJ***?-?— h<D2 8%* ? / 1 9 . 

7 g £Jnx.fcfL »^UJ&jas6>3*a&3^^fcJ;S«£ETl 3 0°CT^^7— 
*U ^-eru^n?^ K9. 4 o^^Lfctl^yy^J; 

©2 8%^^y"«9. 6g^pift#t^5^^ IS^y^iSSffiTl 
3 0 °CT^ * 7 — /V&W* U ^WCT V tv? n^K6. 3 g SrJp*. 4 H#Mift# 

?A**-V (crude) Wfcftfc^T 
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itmn&mm ttma&amimm&ftK. * h * ^7 > 1 0 . 2 g 33 «t 

tMft&fc tttfbfi^©^ yT'o/V . 0 6 gS:*nxL9 0ttT2H 

W9i#£i2r5 - i T*J&m\ntiafrjm&lr'C G P C 
fcl«fc»?#£>*b5> #e>tvfc*°y^-©m¥^^» (Mn) fii3 00 00, Mw 
5 /Mntel. 2T?fcofco 
(^1-9) 

1 0 S'C^n^bfc h/lo^tfi^ ^1 AO (S^*^=^SSr^Tf-5) 

. Jtt^J 1 m^-f"*© 2 , 2 ' -TW* (2-^f^n=MJ^) 
(fp^mttM^p n p^V-5 9) (S-a-MWPJ) &*#UfcM^>189£«:, 4B# 
10 l^^ltTiTLfci, *fet!i2l^Kfi^Sr^V\ 1 - 9 £r#fc 0 fc*5, ftl 

WJ1 0-17) 

1 0 S'CteftHI&Lfc b^oO-c^ ft2fcjjrt-*© (fi^^/i'S«r^ri-<5) 
15 , Rt;t2^ti©2, 2 ' -T*Svrx (Z-t^frzf^v—YV A) 

(M%nmmm&& v - 5 9 ) cm-^ib^j) &^#p urc h /vx >-^sr 4 &#ng 

a>frT$ffiTLfc^ ^^2 B#HM^<HtV\ 10-17 &r#fc 0 ft*5 N ft 

20 1 - 8 ) 

±ib^m i~8 i?#7c^#j i~8 kwtm 1 y -v-a t zmMfrn. 

*Jt4 0 : 6 OX-m&l^tz.^ 1 2 0°Cmj£TX* h/^Z/^HVX, 
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